Action of piracetam and clonidine on different mitochondrial populations from hippocampus.
The maximum rate (Vmax) of some mitochondrial enzymatic activities related to energy transduction (citrate synthase, malate dehydrogenase, NADH-cytochrome c reductase (as total activity), cytochrome oxidase) and amino acid metabolism (glutamate dehydrogenase) were evaluated in non-synaptic (free) and synaptic mitochondria from rat brain hippocampus. Three types of mitochondria were isolated from rats subjected to single i.p. treatments with piracetam (300 mg.kg-1) or with clonidine (750 micrograms.kg-1). With respect to the enzymatic pattern of three types of non-synaptic and synaptic mitochondria, in hippocampus a different maximum rate of both NADH-cytochrome c reductase and cytochrome oxidase was observed, these activities in particular being lowest in the "synaptic heavy" mitochondrial subfraction than in the "synaptic light" one; in addition, other enzyme activities are different in the "free" as compared to both the "light" and "heavy" mitochondria. This confirms that in various types of brain mitochondria a different metabolic machinery exists. Acute treatment with piracetam decreased citrate synthase, glutamate dehydrogenase, NADH-cytochrome c reductase and cytochrome oxidase activities only in the "heavy" mitochondria obtained from synaptosomes. Acute treatment with clonidine decreased the citrate synthase, NADH-cytochrome c reductase and cytochrome oxidase activities only in the same type of mitochondria, i.e. synaptic "heavy" mitochondria. However, this drug increased the same enzymatic activities in "free" mitochondria, some of them being increased or decreased in "light" intrasynaptic ones. Therefore in vivo administration of piracetam mainly affects some specific enzyme activities (suggesting a specific molecular trigger mode of action) of the intrasynaptic mitochondria (suggesting a specific subcellular trigger site of action), the effect on enzyme activities by clonidine being more complex.